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Abstract not available for JP7505053T 

Abstract of corresponding document: W09318186 

Disclosed are new methods comprising the use 
of in situ hybridization to detect abnormal nucleic 
acid sequence copy numbers In one or more 
genomes wherein repetitive sequences that bind 
to multiple loci in a reference chromosome spred 
are either substantially removed and/or their 
hybridization signals suppressed. The invention 
termed Comparative Genomic Hybridization 
(CGH) provides for methods of determining the 
relative number of copies of nucleic acid 
sequences in one or more subject genomes or 
portions thereof (for example, a tumor cell) as a 
function of the location of those sequences in a 
reference genome (for example, a normal human 
genome). The intensity(ies) of the signals from 
each labeled subject nucleic acid and/or the 
differences in the ratios between different signals 
from the labeled subject nucleic acid sequences 
are compared to determine the relative copy 
numbers of the nucleic acid sequences in the one 
or more subject genomes as a function of 
position along the reference chromosome 
spread. Amplifications, duplications and/or 
deletions in the subject genome(s) can be 
detected. Also provided is a method of 
determining the absolute copy numbers of 
substantially all RNA or DNA sequences in 
subject cell(s) or cell population(s). 
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»«¥7-505053 (2) 
I* lit 10 n 9 



K«*5'<Atfc«flDKAA*^ + »tcll*L/£»'C* 
-iiVt/SttRDNA^-^afc'ii+lttftB^^la-lUi '^^-^'ir 

• ) ir5Bit«*nr»'<A»nft««DNAK«*bLi»«-r» 



ICtt*t*««DNAlC*»t*ff««3e'-ttA**» 
-*/t0NACMO9lf*tt«itlttr«9tt» 

tta n--*fltt« Kill* « J' A tf**** * ^ * •» 

iifff » K ft o « ttr 1/ « c i «^«ft £ IT « 9 tf-«t«ttttr « 
itfi^DNAtfflv»r*ftv»ttiifle«i3e-«n/tRfliew««« 

tfelHIBt hitfigF0NAttV»LMe3e-*n 



«i»3K0raiii4ticeA03 if-tt«it«tr ft:^j& 

r ||E#Jt4tt»*tt«»fe»**TV7*^«B5-f 

tt^ftxa. 

b) f3c»a*nfc«*RNA<pfcU«iir*n*i*iii^ftxa. 

e) iaCtt«RNA*9'</l'-r«X«. 



f ) ii}izii«^tt«4injfce»±oftiiopqit6 tTirae««a 

-r ft C & fs Jc •> Tttft R N A OHa « X N A enca e-R«ittt 
t R N A Ki9 ^ « 3 H4(:^ « < « « J: 9 

•> ft: R N AKne a t^-tt»it;ttt»;9& 



II a ¥7-505053 (3) 

»-»T* (•) (f) ox* USh 

^RNAiritmtsxa. 

b) neitm«n/tnM«toNA*4iL0B7«ntftt«y«x 
s. 

e) neiittftDNAo«nrn«H4K9K;t^^axm. 
^'/t't/rMaDNA^^+^ctt^u/tftT^ «fe««uttiidtt 

-rrv r'T'tf-v* >i£j:-»r9Kji^tfeiiitDNA«os«BH 

^ur£*fitDNA«jiA^<rftt^jnAft»i£iA.^ '^w^vV-r 
v-'y. >r«xa. 

• > nes4«^(cji*«FnT9^it'«n«t»«iDKAEi«^b ti» 
KTJ^ntf^iia^«xa» 

noifitDN Aciii^^ii^r^^/^^^osta; Ac^^on^s 
aK^tttt^sxa^A-vr. -o«)MitDNAi£jiftaK-pov 



Iki: it« t r ^ • < « ft J: '> *> ^ :^ iwo M « tttt-f ft X& 
^ « ft c & & ^ ft 3 -B«ifc«rr ft:»iib 

Lo. -o<D5fffttBiai«6vi»t— 30»t«ftBnma<r<oiittftDN 

«B4»omii^fc«-03 kf-ttic«tT»«fcit«rft»ife-c* 

•>-r. <(i9J9tt^ ll4k«i«IBB93g|icB»«ni:XB (•) --X 

« (•) ^ftoxa 
r. Be»M&«ftii>n»fi»<c»'>ftav^jnt-Htt6 tTB 

l9ftX& ftir 

c BeM&'^ft4>nj{kfiM'f^o->^ji<tft{^Bn<Dft«>:^o 

7rY4.%BI4K:itB^ftXaT«9-C« nB«n«ncE>ttBls49 
i^ftttoya7TV/W««|il«BOMftBB««V«tt»Bflttaa 

0ottB«:a*-r ft D M A ciQo 9 tf * aea 2 » a o«f Kan« 

ftv^uMBam»a^«!»ti«i9cBQ-'OBn«»9 tf-tttsffrftifc 

icitfi uTu ft jfc •» ttBifjttitttxa. 

d*6ttft c ^«tia& ^ft 3 e-tt«ai9ejttt'r ft«(& 

11. —^o^fBBB^ftv^a-ooMaaac^ftnftjittftD 

NABI9«>:> kr-tt^i^-oOBB^ft^'Mb^-' 9«ttaM 

i=a«nftXKi»4^n-oa tr-ttcMt-ftit^aat-ft^a-ca 



•9r« t9:tra0s a«oaaai oacBaen^BB (») 

a. H^a>)btftan«ft'v«tit|fiaaBat£«ftBBOEfl (ct 
libmioa M«u*ne«} flO^l^^ ir-tt«r«Br ftXBTft -^T^ a 

aBtf9B7ii«nKmi:#a^«ft4>naBe«ft«-«9e-e 
aisacfttiftxa* w 
K aeBB9ott8'V9Jt«yo7r'f>wi^aB (f ) xa-e 

B*a4ttftit»a»«Mtc»-»/tawttBT!B»ft»nfett«^o 

7 r-f yVA<*OttETIi#f ftTft6^--3«>««DNAfc»ftD 

NABMOaif-ROJt^Brft JC»IS% (<) XB-eBm»nft 
it«9 o 7 r -/ A'*a»ar ft xa. 
*>ft«ftc&4^aftfct-ft9e-B«itB'rft7tt» 

IS. BKtoBBJii i«iiC«*nte^a*«B(c. 
aDNA«i»icfirf n«DNAEJi<0 3 e-ii«>jt«a«r»xa* 
iru ♦«jfca*<*n<'no«f«0N A<»fei»tn«*/^^*«a 
-c^T^Hx (MiKvuo *if oTttsnftcitaat-rftae 
-R«Jta^ft7«i^ 

1 9. a^oaaai imtzM^tittjsmt^nc^ aExa d) 
o— ^ctiL^oaaottaizMf ft:ytf-a«axtftxa^« 
aEB«^ttB(£ii;«>yo7T'^»^«ai:a^rftjc^<£ae 
CI) xat?a»ft*n^xHi 
*«ft«ftci*#airft*3fcr-a«it«tft»ifc 



14: S'XMiaA'&i'M^A httMSi^Olltt&DN ACMO 



nil ¥7-505053 (4) 

a C * « D N A R W {^) « ft O 3 - « I : it O r o 7 y il. t >t » 

s«ia««^mf^x ^nl^i«ac^tnr^«&oNAc^o^. 
i»* ^ IX ft c & «r 9«s ^ t « 3 e-tt« Jtieir « 
1 6. ^x^aaA£iwi^;K r-«ttftae«4tftiirc«DKAe 
«v»i 5«(cea«n^xa c*) -xa (g) *<«fflsn, if* 
Mr*Rcf X h«nA&v*:*f'ji haniiai:^«n«DNA 

en«3 tf-tto ^ •>-o«ttIi:tt^'r»£«oa f-«is«t 
2 « KfV^tt K K # It 4 It 9 7 r A^V H ft C ^ i: -> TJIIU 

*n4ci*#«tt«3tf-tt©tttfli«r»3!rifc 

3k:-aoit«tt£rft:«agTft->T. ^o^^ffitctdk a^koaa 
ai 6XRicea«ftftxa c*; --xb (g) n^mm^n. 

K ne^:x haBftft\«ttf>x ^onaHic^An, msitfi 
ft«annis«ft«-«)3e-cni:xK«^cns»ncsat?e 



I. ne#jn.!:^ift(t>nftft<*tc«ft ea9£m«>itats««<t 
#n««r3aa»ii/:tt:«9:/Q7r^jb«<afz (h) xaTacarn 

i:aaa« njft*-9«B* nfcjtcoyo^ T-f A^o(i*<«ef^x HB 
ni««v>a^;^ »>«naacibv«T«offiKf£i»#rfti9 N ACftj 
« 3 1^- Btfi:* t < nt ft ^ R« » ni^ o 7 r ^ A^«a« 
ittftrs. 

4-^4ftC^:«l«ft^f ft3e-aolfe«»1fe^ft«tt. 

IS. «E-^iai:oatf »JKWA<»v*^fu *LTB»in/iJfc 

<o 7* o 7 r -rn. b< B a 0 c n ^ o 3 fc' - ft ic a a a ^ r « 4: 
^k:aa^b»nftc^^4»a£^fta3teaaai 7«K:ett«3 

t-a«it*«a"r«35r«L 

1 9. *^<9*ttaam4fti'M--9«ttaaaaa<:ft«a«ftR 

NAcii!ii&3e*a«« b^-o«an«ftiMi<i')-' »oitian 

rft-iTs *«;5rttft<5t« («) - (g> «ia 
«) a^aaitKon:)^ «ftv*i£%«<ri4*oiiaaaaaon:?*« 

&RNA«a£B-f ftxa. 

b> aeaasnj^nKaRN'A(4>Li0arfttii<«Mrftx 
a. 

c) ReaiiaR>;A«-«n^n«i>i«f£9'</ktftxa. 

d) aa^«ft4>j(9Rtft(^iDaaoatci66uaftRae^«9 
^AftfetfaRNAd^^+j^tsitt^L^ar. </:j»ftitttaatt 



a^ttfti»>ajfta^c|ioattEncjiticrfta«9tt^7a9 4-> 
/u/ta-p^ tfe«ftoiis«i«:/trT4^>/aB«a«*fe:^UM 

*rov*->rufcar. *fc*ftv»»g3CRaE«»c«rft:^o 

;pL/tit«aRNA«aa&«ft(t)asftfe»ciiLjiiii r*^ 
-tf-v. y^ftxa 

•) g3ejn*isa**#i.r9/<4.«nfeMaRNAEPi«ic^ 
aT«ntfii«ftrftxa. 

fttf-^oaj^ac^v' aae:<cft4>n»ifiMcKfd^>^fita^i»tM 
a^LraBtft9a£t/t:orftxa» 

«} nEct>i)ia&<t:ic»'>/sattftfi^ai:ii}it«i'r^>voax 
aa^ibat-ftxaTA-tt^ — ootfaRNAujKftaaTos' 
^^A^oaaci^ <> ^--90itf a r n a«c j& « aar o s^r^Mi^aa 
isttatr^ftiMsif. ai«6ottaaB«ftiw«MaBBaa 
o««><&aca«tftC^j>>3 e-tt^aa«StiDMaaiii« ftv^ 
««a«BaB(?>*«tt«tctt*r ftji«ftcra-oewo3 tf- 
ttfc tttt t r ^ 6 < ft ) ^ •> ^ 4- /Vioifl MBdc^it ay ft xa. 
ft c ^ «^a& r ft 3 tf-a«itat- ft;y^ 

3 0. )taan4kftv^ttifaBBmaR:*<nft«ftEi«*ftutt 
ay^ jpi o a»K« aa r ft :9« T ft r« 
^o^aicM; a«of5aai9i«>xa (*) -xa («) ^a 



?f«¥ 7-505053 (B) 
91 « V 

» w ' g> ^ g 
« " « 2 S 



nt (1181): Ccma *ft6MiK««ttff04«W* Caii«ti6 d«««i 
!■ Mill CiBi>fl fcy EDvlroMtil Jltfita . B*rt, E4..PCf* I5'I9 <Ac 
•tf«»iePmt. VawYork. 1979) lsHIILrVf«. ttft»llirtt^ 

SttUft, IIKtt&^tf4i.«llir<r]llfi«»tte^'>rBS««tBo 

i^ehiftiJM Hid ioJtU tCABbrldf Oniv. ?r<M S99l>:iM 



Ota. A«.i.Kaldtaiol.lf'i :l» (tm>: ilid Ubs tt SSUOU 

99»9ttnil<4»l ISqH). ^ V^T^^- - 9y 4 fffiliPCdl 18 
111!- 9lD> ^^r Ai.ag|(d*l UpU) 9 K^^vrhSIIIK 
d»i 9p} (t« «ia99ll»icl»->/slV«MeilTlb« [Von ud 

P«til*r (1911). ]• 

967<fftSI9«l»lr9dv->C'*-«>ttKK:^V%r«^«f«»9»% M 
(A tfllfelloilllTa^ X±vy^A04k^<t 

Aft ^►o K D N A ^ « ii V 4^ :^ r » nr i» « c i ic X •» T 
ikjf «/'<-xiciifrn»^«>-e«-«ru c«9i*»» nmnmm 



n«¥ 7-505053 (6) 



Ui «n4 if«ho««U. Pm <OSA>.TI:i3a8-UO» (ISM) :ClOf«T tt • 
I., PW/ia fffS».>9 :»4T-»Si (1511)3 . tU<tt«l«««ftfcP 

tt«J»i|.'»«C2i CH«Ufi •t ^1 -i aiM.CI...IS5; TQM-TMI ( 
lStO);9»teh tfid Pililttr.eSiS.ijU&2_2|:2UC-llU (18U)] 



(^Cin J: b » 6 1: aSA9 tft ■ rc ttr « JS«i: » t « n & ott 

«Jttf. iaii:t«a»nfcaew»<. — »oa«H«e»^»'cJSiiic» 
ft»*tfca** (HSR .).*-aai^aft* (DMt) tUT, u 
4* L <» — 3oaa«tt'?iia6»H0>»A^ an«f;6 % 

aaaB»)»<«iaaiFn/tc 0 c Bj^oKA (XMACKftE 

HL «B«iR«B«<»»-3 



aJE A» & O r f ^ C » V » * © a 4: 4> ♦ « f* o « « «l tt 
» «Klf 1- « ^ ifrCliLAilV'W r V / « - • > i: « V« T tt6 
nr«TW« i?i»M ft H.- PffiS <mi ^ : M3> (ll»):liin« 
Udlt. IIqm. 6n4t..Ti ! til (1915): %h4 »uraM •! tl.. Son tic 

Uod(C*il«»li, gu».C«H«t..T1 ;m-STfl (18tn. Cot -ID 
9-DT/<finFqi9««Me. 4)0.401 (19 9 1 « 6 ^ 5 0p«bllibt 

d) tztts »e<»#n«'<-f >f < -3*9* sac 

^'OtrtnTV'^liy^ ADN A'PCo t • 1 IB»tliMd« iMtarc 
k lilMritorr. G4it)i«rslnir|.KD (USD ^nUDlC A^t t 



tm¥7-505053 (7) 
111 (2 9 9 o«5^ a 1 arc&n fl^ii. * ulaUm iom^w 

9B4^l)»«9dYr o - 7 A«J»* t ft 6 BA IF n Sf! iiTT ft « 

BT»$nriittk»JI1|tt'**««J:Tr««i:»-:fM-CteBtoc 
(tBB«B««. 

CGMtt. ftttB&4eMfilB«>#< onBA^XB'TAIIBrtt^BK 
S.tBt-»iif tac>ii««. Chrti>a*tt««> * CiBor ttlt-li (lfl*}IJk 

Piimnft^O i>-v«««^nf«»s «(e>j:^«ilB«ft<t«Bfl( 

'ft Lri>» ) e{iB;t« <. 4«;7;«<ot *rft 4 ^Bll':^!^ 
ft* 



BBBBAHSRat^ jE«BBTait««ntt\'Be7ifr<Dr« 
!hitfill«irapwe»r gwt. CTtoMa^t. .4l!20a-llT (im)ti« 

^n«(0XB«cBAtti«n^«)iiyr«>i^>;'/SB«ftie>4c« bb 
afiit«r-^«»:iLv\ fcBftfCi^* (a o a^^-'-^^c) . b 
^O. ' afcDAS«'B^BBl7B«4«v fUmtrSBtOBno 
BBicft%«T (P. 201} «B««ft»iDBjtifl^lsBB<(Ba« 

le^li. 9t)Sf >ls«lV6BBOB6»Kltr«0« -:9B 

oxHi>i««»Bait. «&«>(crKi»^^> ^-rft«* ^BBUft 

CASuitXifit. P.tOl.}, DsrlUanr ^li^ S ^ l£BB)9MBfi(7A 

a9BB«>«B«8rB£bio*«B9^Bffr«£arc6nTi'e. c 

S>ltb .t »r.^t»t ClM1trHfti.TrfH..» 8uppl.J:5l-14 (tilt 

): TBR Vljwr tad Mu^«t.61gybfB.aUBllYl..Acti. lf?l;ll-» 

(18fn;Sito*t »i.. C^aeT »«t . . 8» ; T!84>Tlia (1191).]. *0 

x^umB^rimntu ^n6<BBt-fticon-c. mmnnmn^ 

aft707BBB^BBBtt«aBK: ^ft « tB^iflBt ftB^ 
«UTfi4r«B«B^ yof-^-^J '/'X^BUce^ '»oB6M 
Jl*tt, BBO' BBBBBfi?' «ftli« BBni^B-fCBBB 



ai>fl«;itt. BBBBUftB8»Wlf£aB7«&*CbtBr4 
c4itJi'»T. BB«>«!f«>a»««B*Bi:Ti**imcftnT 

b >B»Btt«isM«tft«B(£(lft^<»fiK'fl«. BBftaf* 
«K»nftBa4:Jt'>TttB%«r. BB?oitBI». B67IIB 
OBttfttz-attA^S— 30li9Anft> «-Xi.T«e CSurk tt 

tl. Ctil. 7? : I0I-9IS (19ig).3« BBBSI^ AttBBOBBtt« 
W««B«tt» t MlJtfi^OS OXBirrtlC^Cfc^BtTV'* 

(Stiftt-liif #1 iK.iiBUJ* «afe^<«>'<9a.r4 t hBB 
aBeqiTB«lin«££.jO«JftA«nT«Ti'«» kl^oBBoB 
BBBBafi7<»ttBontt, BTeBlBC^dliTi^e. 
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^1(77-505053 (8) 
(u« issm (i«T):flo« it «i..EiuS (WA)."T:5« 

MB Crritnd •( •l..iS£a(i««>:<'*« UEI! (lSlT):rH 

III «t *L.. i<tri (IMl)3 TtfVTt£<#rt« Cfrlwd tt il..aB2 

<l«m: iFjmd et iL-gliBCff flt..» »" <1»")1 i»a>f > 
(Lm tt »A - ^ffl«Kf>24i :m (im):T'Aflf •t iK.&U^BCt.lU 

aF)t«*» (RFLP) oWJStt* Rb -liie^««'£«ftTO 

O »ft*xiinc«-:fv^r5t<7n * c i c-fl^w^- « c t 

Hub Ciiit..4S :ll (IMO)) • 

n<o<*«si, d^aaiw^ 
mm^nttzitm^fowL iswatrv**. — ?*ft«*naj:o 

> «« Qii«Btit«tL»> Blola« .Val.ll!lU-tSa(SCB Ub IJMJlCobeo 
•t «t..g^ n».I.ltod..1IU :5«-M» <197SJ:B«*|6rft« ft £1 

cvto.««>t .n itl-ne (llt4>:MA T«ot et »l..CiBi 1ml. fat 



o«iite¥if (mil) itii^nftasTtt, tt^^^f 
iT*-»ft. «a*^i^*citt^ wa«<r*««>«»®B«*i» 

iRftllt»i|« tPonia « C«U.fl:TM{ll90):8*to »1..C 
toesr Ro..5fl:Tlt4(lf«);iUmo «t tI..Ad». aac«r Ui..«: 
)3S (Htfi):i8d Schvab ind Ali«r.66B*i CbxM. C«Ae«r..l:lM(l 
180)1 B>«««)««««^ttl««I««t-C»fci*n<f%, 
f^^l^ti^Sttil, ^(OttHfi'ltfite^'C'fte^^^^t^- 
-BtK ft /i o i o« ^ - -/i^ ^ > ^^t- ^Wff****^*^* 



<RFLP) fCj;ft«Ajiffi^«*Oi»«*«»-**^''^' -El«'^ 

AT?**, RFLPfctft* iP««yo-yfi>wrttt<»ii4n*« 

t4J|/X'»fcW«y//«»*% CCHliJt-»TBI*«n'>*. 

ff « o * ft 

-eii, v^A.*^^»4n*»';«*DPiA*iv^rtRNA<o 

« DN A A* tM« R N A*«« 3 *» -5— ^'^^ 

lis r-f V ^**««tTv»*, c 

GHt*ffllt«fflt«iK«>«ffillTW. DMA*»l'ttRNAa 

He; ■iis*sv»ciiiiima®v>' Aife<»oDMAaew©B«««3 



¥7-505053 (9) 
^^arfiKoxa (I) (g) J:ori«, J|r&, 

i)tt««flL ft«Vvtti%<-36^o«MaSB«^6DNA«ll 

fiieittBsn/tHftDNA«(>t^»n-«n(iJ««r&xa 

. e) l|e*taDNA«9^A''r4Xa&« 

d) #M£tt«i»»ftBe»4i«>a-3tr-cy9isa*'r«9'<Ar 

y ^y^rt/tifcr^ «fc*«i»aaa«7ci v#>/aB« 
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rr. CsR««r lavtititta. ToihlM. Tekro. 1T«. JtpM] j»«BJ|L^ 

ft 9i.. c^BMiem. S36-S43 (1991) fe:e«»nri%«. 

4}^—- 9(0A(^ rtt>-lin Iw» C6io?faf>lc4l NpirtMot, P.O. ho 
I SSOT (1-452). LwrsiKfl Livvrior* NatloftAi tabornory Llvpr 
«or«. U 94550 (OSA)J «<BIIIU^J 14RlA12 4vOSp3 

Oft «sarfiM:ro-:/Ti^«, fl^-tf;. ^^xm-^y hv^r 
/TKtt^D-r fa^i ? K e k 1 7. ia),»ft<»8©*> 
ncAfl[C99:/D-y:D^ Oneo r CCiitli«rf»vri. ID. (VSA)] 



cDMi9C±T<DRNA^DN ABFrd<«e«»n«:&«*^ M 

-tttosR tfttt«0(i>T'tnf noftfiftoi, ^ d^ir- 
19S0 CIIIS) ud U.S. fttaot Ho». 4.919.199. 4.699.909 (both 
iniwd Jaly 19, (991) and 4. 1 00. 259 (Ucv«d Jsiisary 91. 1999 

C <; H tti: T7>;)M»r « ^ »6«»iB^ tc «t(rfll«^««t «^ 

«09«ttPCRttn. PCRT^y^ !r>«-l0«T«« C 

9M«d*rt al,. gge. Afcidi 909T (1990): J«li»i«a. 

Cum lei . j : 149 (1990) ud PCT 90/00434 (pabll«kad AufBSt 9 
.1990)1 . 9K>C.»nytMltO||lR»« 2 0 0-d0 09janiO*$ 

Tj':^^--';vj»-PCRifeiij;^-c^^tt*nyu «B 

<QttB]ft'a0DNATft'»/ti *v EcODHA(t2 0 0- 3 0 0<D 
BBttB^6»$n/S. {'COT^tttl* BBOCCH jro-V-t^H 



b 4— 9^ffB'/P C Rifc(«« Haimr at al. )CX9*cefl«n 

ti^tsii «»ftoi»KW*Bsrifc*e>«Tyo~^' fcjitfn*. 

79^V-'«|dfl|«J6V>«^ttT*«« r»itur*-Gai>attea. 1(1): 
t4>n (April im)]. CGHlc8l<&Oft « i//^yW«fr^ #18^ 
tt»«B^B4>nM^o99a-?«flatM0f(i. 'C^«9«|{fcictt»f 

<ttBKyf«)PCR«ff«vriti:r«. wnoFh^ttStt. smc 
c^9iii-r«c£;»<r« ft. ^oaBTW^^^nfePCRy^-r^- 

rqe* BBBnisA->ra9lB«nitBPIO(|«l««ff«>HS. 99B 
<9«attCI9 cBif «3 CiCI9«*1l 1: ^ r V r < « c e r: J£ 
fX^ ««9J;^tt-jt0dPCR(OBaYK«ttC9ao£B«iaBr 
ftC^:^V»^ ^OSIIRno^iT. fQttOttB09£H«<»<l«l 

Mtt. ♦«BWA<PCR«-iai«>aB-ePCR«r»<-^-a:tT 
B<0«tj|tfft. A«ttDNA7r A V-T«eAJ-Il&iiJ.ICA 
»9>^^Of^4'r^tU »aUfcB«ttE«OPCR (I RS- 
PCR) CWclaon tt IVAi. 10: 9919 (1919): ladbattM at 
al . CftRoalCB. 9: 475 (1990>}|C Jt T b l>oen40aB0)ttlt 

«« Bitter 



Creertt NtholoCT. «(«: llT-m (ISSl) 

tod DuttftH a.. c^«>^i>r t», til »ll-ttll (ism «^5tt 

Vf'*^>Ur4'5/«i/ (PGR) ifc («ifi) t«V»TJff|*ft*, 



»a¥7-505053 (18) 

«Si£S-:l<M9O|||f«0|]e(:«f4r«i»*&-e«C ^rtttA«& 
»c«jturv^*. WiLiA ccH«J:^-»rf^;^^*nfc««ONA 
flio a u K 9 « ^ T V - '^aaui*' 



4»BAti^ B«;6<|flAI9fi«B4«ii«>f|fi«A«n«;»-^-»«^«>B 

B«fc«3t«««C«fc«»«^ci-r*««ftT, ftft»#B«'*-* 
)^ |5 : 9tn*l]42 0911): IP P«bJlc«tion No. 4«. <9l (JttJii 5 

&20Qt«r (HI lc««Jt)(Cltli«)|l6Lr«?L<]IX«n 

fctatt*nxv^*) r*. coH <i 7 q a 8- 2 a««Tr^^« 



KtU KttloMl Labofttory Gftn« Librarr FrojMt ^ N&tUQal 1 
mtliuta of BMlth {N I H) Y 7 AWJtT^o « * HcJ;-.T# 

e-« r b B*3Bite7)i. H E R - Z^JULU ^W* l**^^ 
I 8 6 k doaa«3- KL.T^>t. c:^*-e«RK«^ h >> 
ILtta»ffM(£e-« r b fi 2 itfe^if «^B« UTU 
rirau at al.. f^M J.. I i SoS-ltO (tfIT): w TIJwr 
«t II. . ■M. cm iiDi. T i Uil-ms (ISIt).) b YU 

li: 177-11! (HID; Bwftr ♦t al., CmMr In.. 41: \U%-iXi 
1 (jm): rboa .t aj,. t;»n«^r P«... 47: «in-iU$ (1117); >a 
A Tntar at al. . Lpac.c, It ; M-71 (1MI)3 c-arhB-2 
tt*fc, BlftS'Ci|«»nftC&«<4«»nft» WlUilo Md «cbw 

C-m Y e ti. A<9 h Utf^t' ^09^ A^XMC290BB«na 

AU BSflni&flFBlsit«trv^«BB-eBBtt«)^«^v ^ 
ATI 0 0 ooicitii»n« 9i«n/^ H-iiL]L£«>tBtt« a« 



-IB- 



mhtfz, 31<0«il>a)fte(t (0M«) ^MHftftfllW (K&R 
tAlltalo and Scbvik 1733 HC^. ^^^O Jl ttiflltt 

CTattpn tl., iNifi pp. letl-lOIS} 

» tnd CoTCn. J. g^dt.tton 0«t«.l. ilnl. Phvi.. 10: Sll-}CT ( 
ItH).] 

U« -^^^WJte Jj^'TXJlX - t r b B - Z-PaULi"^ 
l^iad Umw, ChfoaciPtt* a CtncT. I; ISl-llJ (1190).} 



¥7-505053 (10) 
m$^^^MLt»i&t¥m% {tnt>^ icoivTtt 



ji "5 ic3e>»'/ t*T/w -f^f^M^i/M >mi^y'e^ 
Iti yiy*tt> 7g V- yifc^jft^tts^nyt'^-f y 

iv2M«ic^x«, en**, /W7 y • 
(*(iJiJ&t«^ft. »JA^^x«ttft^f:A^7fttt\v ««^«lc 

-^B^ S*aly at il.. 'Rtttovl of ll«p»»t Seascnc** fors Br 
trldiMtioo Prob«s\ g^Utig AtM JtHfirPb. U: iSOS "«>5> 



KftnT(^«* t«.|.. BlDtad LibDntertM. B«rcolt», CA (»«) 

]. ««owj«««*#t'y'^^oMAo«jrii* 

til of i«p««ciiif Mi 5*«B«acM br ItMMcatSoft-, la fftftff<« 

ta iBgvmolegT. 19 : UJ-fll <1IT4) i:n«iO<ft«* 



—19- 



iM«7co«raittBj8«nfci»ttio-f yt/^'f -if-s^» >dFn«, 

til ll«tliod for Cleninc AapllfUd m br DJffcristial 8er»»nl 
91 with CMoiie PMb»».: itelieuiir and CtUnUr Blolotir. 1: 

u 



•1. Cbrcwo»OM. IS: 431-4)1 CmO: S5tM^ll)R<9 tl*ttlA 
• .f. SaiU «t al. Nne. Acids K«i.. 13: »9»-l411 (IHS)* I 
od CeenaLlr it tl.. Kiie. AeldVft*!.: II : 444$-4S9t ft 

chtn •! Ch*a(callr Modified Nuclaic AcLdt la Invoodat* 
ctabl« Probai l« Rrbrldlsfttloo Exparlaaota,' 
34^0 <U94): (icbardion at al.. *Blotla and fUeraaeaat Uba 
liBi of KM Qltof T4 KKA Llpa*.' Wtie. II; tHf- 

(lt4 <1$U): Uacer at al.. -losysatle Synthaala of lloeUrL 
abvlfld PolynaeUotidaa: Vovat NueUie Add Affiaitr FrobM.* 

PVKS. U'. 4631-861? (IffSt): Brlfttl at al.. 'C^atactlon of V 
Jrtl Oaaoaa* 1a Caltvrad Calia aad Paraftii-lsbadded Tlaaoa 
SaatloM UaiBj aiotlAHabtlad Hrbrldlsatloi ?roUa«* TlffK- 

1» ! 33 -5« (IMS): Bnkar at Al.. 'Elactran Mlcrotco9le Tli 
ualUatlofi of tRKI Caaaa with FarrltlB-AvldlD: tletU tabalt 
Hue. Acldi Raa.. 5 : 3fi3>384 {19TS): Barat at aU. "Tha Ca 
• of ba Avtdla Btetla CoapUx ta a fool In UoUeuUr Biology 

HMM* 9t Blgfhti. AflilTaU. l-« (imj: lublama. 
Iwanoaaiyf Taehnlacai In Cytoch— latry (fainbali. Basal. 1 
BBO. Laotar-Safar at al.. Cfi^IUSA}. U- 4S>S (»33): Uad 
as«Rt at tl., giD. Call Baa.. 15 3: 41 fIJlO: tad BoBaaa aC 
al.. trti. Call Bai.. 169: 351 <HI7)fl>:^ft*4**n«, C C 1= 



ttttiii^i^^p^tf'K. ^(onftm. (ti^H^ m 

ib&. <,-i--3<otfatt^tttt. 4C 9--tfH«cJ;^T«** 
«4f «nybll/,<9j|^MODNA-94K Hfta>ONA(Ott«ltM-rs 

^04:ff|()ttt»a;»^ f^JSDdn/tfftttJiOt)^ ^i:w(0ai9tc»^ 
jrn«, ni.\t. RN A/DNA 2:4:|ll«ttJlfi9lCttlit«l!t<»ti. 
DNA^-t»-^ hK3*^-r4RN A^&f^&n/S^a*:r«II3|ir 
«tt:0«3l'»: t^'A^'fTdnf: CtudUii asd BtolUr. Matara. 
n$: 413-U3 C1BT7)]» fflt* ^n/: RN A ttlijE^nri^ttlV «r 

* fctt«t"«cif:j:->rBaa(n*» airco7^u3f f- K*sfti&« 



a eVso BlocAattl CBiobrldte LabalUg Byataa; Caao Bleehaa la 
a.. I(a« lorlc. V.V. (USI)3 j»« &miG» fiTOft. 

Ql'^;?^^^^. Bakar.a at al., kCXA gistachea. Crtochaa. . 
lU f-lif-yl-l y>2*(»ftDNA (T-T DNA) A< 1ft. 
V^r^-e-J/a > t/;T-T D M Art •> 1f4«ft«T • T DNA 

H « TTttT 9 ^ »^ 8 n m V* < 9 C*<0 N 'tC ft 3!) H & « VkBllt. 
QftlCf|fB'Cft«. «0|ftiU llttfttttt«>lfr^rtB8fVft«« A 



cUlc Acid BrbridUitloit in CytelotiBil rreparatlooi.* Who 
4m In Imviolotty. H ; 4TO-4IO (]9tU; BMd^rsoa. 'Cytologto* 
1 R7brldl»tloa to HiasilUn OtroBOtoiti.' laUrnatlonil far 
i>w ef CrtQloty. 1% : 1-4* <llll): tid Aiif»r»r ft lU, •UjU 
IS IfbrldUfttlM to Cfilulftr SRAt.' In fi>n*tic Ea tln— rtngr 
Pfiafeiftlti md K»thodi . Stttoff Md lOlUindir. Idt. , 7ol. 1. 
Ml. 4I-6S CPlfAM PriiM. Uw Tork. llti). 

JJLUla '^Yy » r-f-tf- V » >ttBT®*»ttRR|*» 

A-^^/sK^o^^Biei^iii&^dDirQAQ. (8} ^itomtt^aiiiixo 
y A D N A t«at Lfffl fc/vY ^ y :^ • >ft^^T"C«^ 

LTJb*, ?:nk»l «t FIA3 fOSA). 8S r lUt-JHt 

(1911) iBd in SP Put. No. 4J0. 401 (pubiltJitd Jus« 1191) 



ft 11^7-505053 ttl) 

h a A'i6< C G H e b A V« d nft. 

c o A no c G H j«t ff r « ±TEiT ic «« L T « « n K IS^ 

y a « 1 

ftBuniff^ ft w ft p r< A <oHiiw u /sgy 
Efeattftff^ w 7 V y < V - }^ ■ 

*lttft«C's©/W:rt; r-r -tf- 'V. >K J; -»TWfli t/::. 

ALr(«<C^>C 0 t - 1 rov^y^DNA (BttiiMdi l«t»rch 
Ut6rttorUi(lllL},CiJtjMrsturg.1»(m>^^l»fu ) ^&ri.&tt 

ny^A (t-«*>«1t.MM>fi*«IAttt^0N* A)« ftfiOftft 



fllt«nft6J»tt0!>9lff0ISJK. BT-4 7 4^ 
MCP*7« MDA*MB*86l« MDA-MB*498« SC^ 
T - 4 7 D<i AitrUaa Trpf CttUart ColUctioa CfiockvllU.lter 
7Uod(0$4)3«t&||^ ^tAUBMlMOB 0 0MPE18ia»tt Dr.Bal 
•sa S.Saltb COtraldJai Zmk Cuetr Smirch Caniar.San Praa 

flntt9(ic)' ijy^^MU 1 5 OORPM^B^|fl)jii&t»C 

AMU Si«bro«A ft at. MoliCQUr CLonint: A l»torater» Hiiiual 
. Vol. t: 9.1l-9.ir CCold Sprint Btrbor labgntory Praia. Ca 
Id SprlRC Barber. HCOSA) lSS93t:tt •» T3^|BU^ 

BT- 4 7 4 t FMiBttS^^tt««. ATCC. etti 

log mi zo^&iv^ 

SK-BR-8 t I*»tt»<b64«06ff(&l»llff^^ 

ttdE«. ATCC.Cftalos IBn 10^^)1 

MDA-MB-86 1 fif'NlEI^ L tTl»« ATC 
C. eitalot IBTB tU'^ff/u 



KC. vitilfif IBTB 22^&{«^ 
T-4 7D IE»tt«>k MlB«»lb^LTl6t4, 

ATCC. eatatog IEt> Ul^^ff't, 
B 0 OMPE 9E»tt(i9k fBBBiBa^ LTttC«« 

Dr.BaUai S. Ssiib CBitaLdlaa Brvi 
b Caacir BsMircb CaatM.Baa 7rMa 
iaco.a (V5«)3^&Bil'/U 

M0A-MB-4$ s n^^nmmmmtLr»t^ atc 

C. catiiog IBIB tUi^ii^^ 

DM A««« 

Bol. Biol. . UJ: 11977) :S*ibrool at ai., moL ~y^> 

o-.BoobpiTft«k ±Ketfejc9c^ ifinAe»<t>ottfl 

T3«a'*-f^!r^-<'lf-S'a>**C«'9fc. C©IIBIIITtttt 



1) Pa/DS9O/e0414 pttbtiihfld iuguJt 9, 1990 Kia««nfepc 
R7^y^.^t|>A-a^K^OI«Clt/S, 1112 0 Afiill=»t' 

ftSftfef^'lUn-t^ ^^^-f ^--^ . 

2) lot au»ot Kttioatl libolAtery Cilbn^Mrqua.Nev Vaxicc ( 

WHi^SaHKnya-'Tifrr OneofCCilthtrftitrt . ID <OSA)]«*& 
•lATf t « 

:rCOr.K«loi-UlrUk C. ni«r: BnlTMilty of CiUl 
ornU lf«di«il C«fttir. Lib for C«lt iAtlyil*. 5ao PrtiwiKo 

yikKfc^K war* wt t^r«feK»ft<# 

& :Coll£fl» •! il.. S»noa[c8. M '. 59T-I0O6 (19901. 

L/;«e*cttH«uto< T'u r^f v^*eioicyir 

1999). tt«Ctf>X«ll. 9i#x«tuxirc«|fflr41. 



/ - iW^ttit T 1 5000RPMr30 ^RBSOr « C & i: J: <9 D 

75 10»««r^;th9W 3XSSC <pK7> 

it. '>'f 7V/'/'e->« va«lft4>O0N A!17 OICTS^aA 
aLT9CttU -?^^-e3 71CT6 Oj*B«aUTH4Lfc. «UC 

'ftf-S/. >«il«<l»T;>-<-j8f5A*«*itttSfr* 8 Tiers 

313L 2X8SCT2& 0. ixSSCriEL ^n^n46'C 

X« (*nfn3 0-4 5^JM3 d'^»tt*A«IBaft1t*9»ft*ft 

IMBS A/4 M s s cr 5)^fl5:/l':ray ^>^L^ « 1 OHk 
&X«atM8S A/4 X SSCi|ric»||tft2 g/n I «^4^ 
ir;(Vv K7 IT vector laboritorlM. Ibc. BurUagtM, CA 
(V5A)]ICJi9tf •>yt« SCICX^'^ K^9Xtt4x S S C« 4X8 S 
C/0. IWTrltott X-100. 4X5SC. PN<0. 1 
Mr; >fl|24L«^ )• t| 9/.; 0. 1 M'J >tt4il92^ h V»is P 
H8« 0. IKNODidat P - 4 0 Tf^n^'ni 0 

j^nrottl^U PNM (59(^-4-&'a:/K9'r CJW^^ 0. 



W«sp 7-505053 (») 

■ llLfc«IH >/<»li*r 7 0«*yVi»r I K/2X S S C ( 
IxSSCttO. 15M MaCK 0. 015M ^x>9|+I» 
pK7, 70t:T2«W«1IU 709^. 8 B 10 

U 20mMKVX, 2mM<lft*4.5^->A (pH7. 6)tftO 
tt»tt«tJr I 0 g/S On I •/a^*---tfKCBo«hrlnwf liaith* 
la GtbB. ladlintDoli* m (VSA)] C Jl«tt9^ 3 7 7. 5^ 

AtTVi<ti'b H8«ONACK;fft«2 00-70 0 b o « 8 
l(Kt. St. Lottli. 80 mkMrhnK\ L OMUtt^^X h9 A 

2XSSC (pH7) ^6a)l«l0<i I oz-^-f 7y ^-f-e-J' J > 
a#*4>r37ic 6 0»H<J>yu/--f :r'J /-^ ^-'>« >*lt-» 

|C jc jr / - iwr tt « « a t fi« 
6 1< g fl5^'<ivtTv>av»Kfliaew*^< *</c o t - 1 r o •» 

^V^DNA tlHL. C«Uh»ribM|. ID (USi)), 5» < 5^ i^ci > 
T9'</I'tfe6 0;if«)»l!i«DNA» tf:r*->'e*'^/i'tte2 0 

-6 0A£o#aya-y (fte<»Aa«oas«/t»&) «a»u 
i/'i o««aM»a#- H y 9 jL^aiAft. 2tf«»ioo«x^ 



*4-vrLft. |l2«0ft<t»toXtt«F 1 TC*lidt/:2 M g/ 
m I OW[f4 :/+!^y-> t 7 5^|lt»[Bo»hFlp«« Kaubsia GbIK. 

(ndUnipoUl. Ilf (OSJDX 5 a U /tat «tt7 >CV«tOf it 
beratorUJ. BnrliogiM. CK <USA)3 C JS P N M«Tff IV PN 
-caa i 0»9nrr3»»Lft. PNMlcJ;*:^o^ + >yfc* » 
aiOftSEftfltftaxattJltty 5?P ITC91^4^»(# (l: 5oa 
K) t'wtof Labar»Coxi*s3. 2 ji g /n 1 ©^♦'^A U w I* 7 5^ 
>i:j:i»PNM4irft'»'&« PN-C8Bft#BU 8ia«i7>^7* 
-F»«*-CO. 8M04^ 8-^ri/-ar-7*iA.-r>K- 
(DAP I) kjl9 9fttjbatf^ 

7/U/<> K'<*7 4 A^-tCtto»» T«ebAoleiy. BrattUbore* TT 

(6SA):'frattL/r^a>n)i&aattnikoft mc. ctrdtn CUT. ir 
www Vi oox««iv>x«««L3t. naan^DKAO'^ 

i»— attak^ttao'*** 9 5^ Kiftfti LTtta8tv*i M 

»ttit«5*99Ka««xa«<a«A*itft£i«>ffaT*«. y» 

jRDNA*icYftfe*A«d«nT>'«v^»*«attaewca»« 
^«itT*AiB*ni. aitaittt'^^^&wiiis**!, *t«**i 
fcaw4<fta«»a li t o fcw ft v^a © A « ft ti'< > K ^ t -caa « 



-22- 



Sff QU I P5 UvutlUtin |n|« procvMlni srvUiO 
a^?}lt«V.^3>'7'r ^ D7 # hSACflUM inc., CiftfM Cit 

^-^^^r-yl/CUdl eUctrottJct ProducU ltd.. Hivtborn*. KY ( 

nTv>«. f^^v^ 7 ^ o f p ^^nny < ~ithtQ9* u 

ckooUcy. BrittUboro. VT (0SA>]tt9 AH^^ ^ 7 hf&C&tt 

KC C D « > 9 C4a»r«x Corp.. Swayr^ls. CA CUSA}]«R|ff 

»&4>^t0CCD«y 9CPbetoMtrUi Ltd.. Twion. Al (tl$A)«M 

JHffCCD^>>9UVME/<;t«ttUTS UN 4/3 SOr^- 
^^^^-i^* >CSII1I ilieroi7«t«M Ijw.. KwNitiiii VSw. U <DSA 

I L - I n a s • CDilft Ctotr« for PreetMlDf. Dtltt, H 

1 m« 8 9^<'7^''i^Km':S\^X OivUSon pf loUcBtir CxtoMt 



^7-505053 (23) 

rr CVnivvrclty of Ctliiomia. MmdUml Castar; Sm fr»ncUeo, 

Ita^omi^ttHft (DAP K PtTC« f-^'TXL'-r K) t: 
»TX-/<-^ V^-XU/t:, F 1 TC«DH«I43 C I L- I ma 

nftUA:tlL Aft»llK:j9'>f:lr^ll09lffRJ:r»TKnff»illtF 

V^CVr ^/I'Ofi^Ktt [8CN1995tdiogr a m • CHirotf 
•a ud lllBgor. laUniitiqiiil S»tfi fcr CrtgitBtUt Hon 
neumrt . farftr A|. Basal. Svlriorlaod Cll>l>3 KB^^Wf^ 
B( CO a a 9 1= A 9 X « « « C ft X U It. 



«nilB^MlsSI3|IR«lf UT««, • r bB-8C«J;C^KYC 



fflC«ll9Ji^n«fln»Tll L 7 4 1 » C« rbB-3S) tiJi 
C/ae< 8 q 34 (HYCgi) CJSV»Tit«£1«&tW CGHtt« 

C S-sOHttJSlfiDl 7 q 2 2-2 STs t SoCDlllilAO 3 0 

c ^. $ o ff « li 13 III I& li it « f)li« & c T ft ^ n r ^ ' «^ •» (> o 

BT'4 7 4«lS»(i t r b B - 2ri 3 ««>41ii&«« « C ^:^n 
; I 7 Q I 2 (a r b B - 2«) . 1 7 q 2 2 - q 3 3. »C^2 0 

H^nft, «[tll«D«tt7eni>««tt0l«Cff«»n-C499CVaa d 

« TU«r it Wol. Call. BlQl. T : lBtS-2»S (IMT); Stlit 
•Kaf at tl.. &nea«i>». < : 409H0e (1991)3. tftt^KH^hK 
<C\>lPltftl2Hffr«CBorf at al., Br. J. Cmetr. 61: lSI-14t < 

3-2 3T«l|||«K«tt«A»6fllfcro-^»NA«flri»fc»# 



2 ft 



KM 


eat 


-Td 


l/4r/^ 
BZ-P 






BT-4T4 


Prinrr 
Ctosar 
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S It w g 

^<*tT«*, 4>3-^«>»JKOKA(ikr;ff^>- 1 4-d AT 

1 5'<>UL^t KONAi^KA-Lfcttft 

MDN A«6 Oil f rioffli^T'^-f i^-TH^-'^t >*fi^fi, 

. >Ii5 p t«C 0 t - I DN A* zfi^ i^yjii'-CI^ 
^;tLfS«0«gO600MP ElBnMDN A, acTt^^ + Xtt 

/s6 0 f <oiEiitt fyyx.0N A««v»T:f7',fc, «ooupe 

ODNAttF 1 TC (fl) T« y/ ADNAWf'*tJ^t' V KT If 

$0 0MPeiifiJBn^»ttSi»(tt{««nT«f9:sfith u.. 

jyCl. ?t : (Lt-SlS (1I87)}> iElT^CSIIl ttfel^C- i ^ « 1 



9$ K 7 7-505053 UO 

ti»v(lj(p36«21)3 tao^^T^^*. COi-S ic C<OJBa»ttJ(ll 

ti*S%Lr^»* (««DN A), p 2 2/<> K^€.-te > K o/7tC 
/<> K(c43ft «««ia«b9ll^jSktt«ic(Lru» (iE«DNA); 

t L <t ;6< ^ « H « 3 C L /rj: ^ ic C C H c * * « lit * > ^ 

X . It a a 

c U « ^11 t^fz C G H o M r ti iVniCA Ken« 

Co t - 1 yo9^>rDNAtfiBL. GaXUaribori. VP (VSA}3 9 
«TT. >n:t/t±a«DNA (AttKDNAItJLC^Mtt 



Jt-.T^'SiVtfc, DNAttearf-;^-! 4-dATP*/s:tt**4 
irf^S^ViV-l l*dtJTP«At«rxy^h9>^U->» > 
(£jc 9 5^iCrLfeCrUby at U.. laBCi: Siabroek tt •!.« war i 
}. 9'</l'Litao84:«ya->^«A«Att6 0 0-1 0 00 bp 

ait. ror^--erK«a. R**tf-»ft» 

tf:r*>ftL/:e Oft 8<0f^;t hr«DNA, f-i:f4^i/ri> 
T^-^^'.fce Ong cojIlPD N A, i>'<;Ut-C\»<tv*5 n gOC 
Gt-tOKA (BRL) «x^>r-/t^et«U SOM^A^ATi 
10MBIttf'4'XI>9>« 2XSSC (pH7> 1 0 

3 7 3 - 4 a iBitttt J!^it»lil»tt<|t A«'>-f :f 4 ^-r - > 



Lft, C) 5 g/m I «F I T C-r fcTf >C7a«tor IrtoUto 
rUj. Ittc. BufllmaM. CA <CSA>Jfc 3 *i g /m I Ot^f-i :i;+£^ 
y::.>-o-^l >t8o«bnef«r Vinahala CMbB3^A ^^/SXOL < 
M > S ^ g/m 1 Omr l^'^ >CV*ctDr Lab&litofla«]^«V««X 
aL (III)6;»g/raloFI TC-T tf5*>tJ8V»*X* 

-7 >K-A^ (D A? O e^^jtfttlftft^f?''^ Fl 

T C i o - ^ S >«>r^/t*W»»IS8lltfl:r »ft*/^A^'< V K 
'<X7 -t A^-CariM Tteluiologr» Brattla^oro. Tt («Si)]«tt 
ffLfeZ a } a a Ott^nftllt'ttfflL/::. 

QUI p sit4c«niciiiftf«i'viiist«:a*i'e^ nftus^^A^ 

O0tZV7>9 » 7 'T- s'tiac. Idlnfevrsh, Seotlud 70 

I&3 ^m\K aira>k^iimm\.tu d ap i i:j:*BtattW«<k 
tt I » < o o * - y > a u > o - > « « 12 j: •» ft u 

«iEtfsM i 1 4 i t e hiri4l«tte4<Di;i««M«ll<itii»tztt]l 
tft. DAP ll=J6*B«l*'f Vf^Vf^^ ^''f-A'Kjft*-***^ 
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« M « . 
6 6 « 7 
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NC I -K 

SW4 8 0 

SWd20 

W 1 D r 

S K-N- 

C a L u 3 

C a L u 6 

N C I -H 



t ►Jifl1fe|||[a«**«lft<«. ATCC. cat! 
log mi 9t>h^f:. 

ATCC. 01 U lot mi 10^ ^mh^ 
20 6 b f»l»J|Va«^«tt««. ATCC. catiloflC 

tt lM*»^»i5:. 
BOB b I>««IKSj»««M*«« ATCC. c«talo| tC 

t hl»»M^^ld<«. ATCC. tttt]pf fC 

MUleg ica m ^^nftm 

t >Hmmmt*^ntt. atcc. ctt«iot ic 

a ni^^n^ 

ATCC. Mtalof tm 5S««&|«fc, 

ATCC. e«tt]o| IB7B S(i»v^tf^ 
9 9 b ^'^ttn|»«««i&tt<«• aTCC. catalei 



» 15^^7-505053 (25) 
COlO 32aHSR t httUMfllsfr^&ldt <• 

ATCC. c«ui6g iiza.i 

6 0 0 P E t ^nmmt^^^t «. or. B*Sm« Saith ^ 

»/. Lifts ChM t««rtMlii« Brsftk C«s««r I* 
M«reb Unui, Sm friaelMO. CA (BBA)] 

BT-2 0 kh¥fmmi^^nt**w atcc cttiim ini 
B90iiiiipii«jRi£-3\>T«9*Mi»». j»*'>cnicx0ie» 

tf^mLyt. wtV^ttSlCVS r«9otltor7 CCiadva, Bl (VSA)}^6I« 

GM01733 <4 5, XO) 
GMOBa99 (4$« XX) 
CM04e B6 (47. XXX} 
CM01416B <48« XXXX) 
GMOB00 9B (49« XXXXX) 



AtSMftii 3 odd D K A f- >:^4^(|> « « n$ OBMOIBM 

<tt«t ''^'^ ^ »l tf- S'BVCfflv^^AiCo t-XDNAIt 

«i5 r ^ A. tt «i» U r 5? ^ /VB« Wff i'X f A K j; »? 



ri'^lliaSLytS'^iOMItirnBJllirAVtTf X hL/S, 4 5^ XO 
littffOONA (H) iiElttt*r^DN A (») <rflH»fc ^>'< :^ IT 

^-r-tf- V • v-cfi, it»a«c«-»ttiii*®»ftt^H)-»x 
ottBi«ftfiMe««nonRBiVfc»r«iBd»ft«rfti, > 

X»6*OIIW»tfJ*HJ«ft«i (liTB) iU «3C4'»«ie»«* 
itHCTlftt-fS («n«l8t(r>»0. 97 8). C«*^BC6 

Httit49if-09Mt»«'v«4i 3i;-«>ifftt«ssisiican<r 

«nrv*46 0 0 PBI£OV>T4&ftl<!{3sitft ft J»CI. ?l; « 
U (tBITJ liCJt^tBOOPBUS'SOv-A-ia* 

-xer, 9 p. iiq, 1 7 poxm^ri-Ob tf^f->niLfcB 

OOPBODNA <lia) '^^LfcE** 
DNA (») *«i»ftCGH»«J:^» BToWWWttP l?-BI« 



S<ki»<9I^J»^&a-9/t; r q<99ff^J:Cr9 p. 1 fi 9. 1 7 p, 

Nfttlooti Libontm. I08 AUuoM. KM (USA)^ <^ Vl^/t ) 
TW»6 OOPE<=W^&<A I n t I t u ^W ^ V 
v> (FISH) t^ltHtS^Xfi'iZtKJLOmmLfU tUti^ 

tt1itf«C&^Vft«, CCH^OHJIfiilO p&C^Sai p«tt 

rt«fe6<»4m«'<V >7' (F I S M) cJ;-7Tfl^j^*s<c-» 

290ait««K CN I GMSA«2tSjA«&ltytCM0 6 8 7 7 
OMO 1 1 4 2A]«>0KA«^floytC GHi=J;'>ri 3 a-- 
dtl (13) Cpt«r>4l4. 1: :42 1. 2>qt«r) 
&CF<I«I (13) (pt*«r>ql4. 1: :q2 2. t>qt 

HicJ:«l|»«f«J&Cfff 1 3tk^t* C^ftfil 1 1 >xr^-X (Mb) 



If ¥7-505053 (26) 

n-cv^«c«nx*o •t ti.. tm (ia*>. U:I"1 (IIM)) J:i*<« 
^nri>«MMaBfi;s(coL 0 33oh$r«^69<:dna« 

aar«eq2 4'«i*»-*<Dtt«'»»-r«*, mitt^n-n^tt 

tt L fefte»±T«ni « 0 K A i»<«Mi:tttt<t S IVT U« /tift 

SK-BR-3aMn»T* r b B ISit&'f ^ S MUit«» 
n-Cl»»i4*<. 17 ql 2clilt«''^'f ^yi''<'tf-«'«>5'^ 

IIHA^ 5'<Atyi:M«DNA«**»l*«:»-ft'^-^r f ^-f* 
.. C.n» Chfui. Ctiie^r., >: ll (ItM); Brwt^rUU ct U., £t 
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PCR«nvtTaOIONA««ai-f6C:&T£Ona«Biil-54. 
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KT/w tvotm 



»i iter ino * 

«IM la %>m tMltMtlM 

Mt pift 1. I Its I - ft§» 4. If«t 1 

itt Mt« )i. Ui* )« • Mtf* }l* Km II; 
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(81)»€SI EP(AT. BE» CH. DE. 

DK, ES. PR, CB» GR. IE, IT, LU. M 
C. NL, PT. SE), AU. CA. i P» KR 

94116 1^->77>'>X3 -fUyVXX 
hV-h 1921 



333-00 •j;Ui>V>i^i^ir 4 

333-00 •;;W5^r>^5^t' 4 
(72)»W# 7^HT> ^U'r'Jyi^ 

9411T 1J->75>5'X3 Xyi^CvK 
7'<Xa- 205 
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9 « a u 

o s e >- K ;c 9 1. Y tie r e 4 ek T j» 'I T . 
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9. Rii«>eiE« I «&iie«^:»tt';>*.'>r. 

^annf>9^i. t f>-o^bonNA«itttRllAeflV^I■ttli 

4. «l4tA«B0S4IISC«««tttfrvt. 

Qea }t A «k e n K A ]ft « :i R M A K« «i s« B X n« 



>> 6 > K lb WB m> fr h 6 o N A < fe li K N Attn* B A^Bi: 

e. B4tocnB i4tcefto2;tfiTfi9T. 
n Jrf » <♦ I? » n ft » « & O V r -e-A-Jiflf 4f « B # B 4f ^ 

iNGBBHif «r.fc9l>Ajeit(*R MAA!n«li9tft0Br<' AO 

loj^ton. «ft*Bry AUb->^t-9&Ci»>li;n 

4BSJt«itAiBB oaa*fetiltBftaA«*SB«int:B5L 
■c w 9 9K fiPio « tf - ft « * CB :: « M JB ft it an Kft a ^. o B 



t I. ««OBMB I BirBBA^B-CAit. 
A e B- OHB « A MB A a «i ± B e K" o Btt « ft .-i ■ « 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



